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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-S-R-6,F-S-R-6, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject duringduring thisthis reportreport periodperiod isis composedcomposed 
ofof 2323 separateseparate studiesstudies designeddesigned toto evaluateevaluate thethe variousvarious 
aspectsaspects ofof thethe State'sState's recreationalrecreational fisheryfishery resources.resources. 
OfOf these,these, eighteight jobsjobs areare designeddesigned toto pursuepursue thethe cata­cata­
logingloging andand inventoryinventory ofof thethe numerousnumerous StateState waterswaters inin anan 
attemptattempt toto indexindex thethe potentialpotential recreationalrecreational fisheries.fisheries. 
FourFour jobsjobs areare designeddesigned forfor collectioncollection ofof specificspecific sportsport 
fisheriesfisheries creelcreel censuscensus whilewhile thethe remainderremainder ofof thethe jobsjobs 
areare moremore specificspecific inin nature.nature. TheseThese includeinclude independentindependent 
studiesstudies onon kingking salmon,salmon, silversilver salmon,salmon, grayling,grayling, DollyDolly 
Varden,Varden, aa statewidestatewide accessaccess evaluationevaluation programprogram andand anan 
eggegg taketake program.program. 

AA reportreport concerningconcerning thethe residualresidual effectseffects ofof toxa­toxa­
phenephene accumulatesaccumulates thethe findingsfindings ofof aa three-yearthree-year study.study. 
TheThe reportreport presentedpresented herehere terminatesterminates thisthis segmentsegment andand 
isis aa finalfinal report.report. TheThe informationinformation gatheredgathered fromfrom thethe 
combinedcombined studiesstudies willwill provideprovide thethe necessarynecessary backgroundbackground 
datadata forfor aa betterbetter understandingunderstanding ofof locallocal managementmanagement 
problemsproblems andand willwill assistassist inin thethe developmentdevelopment ofof futurefuture 
investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. 
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VolumeVolume 66 ReportReport No.No. 7-B-l7-B-l 

JOBJOB COMPLETIONCOMPLETION REPORTREPORT 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

STATE:STATE: ALASKAALASKA Name:Name: SportSport FishFish InvestigationsInvestigations 
ofof Alaska.Alaska. 

ProjectProject No.:No.: F-5-R-6F-5-R-6 Title:Title: SilverSilver SalmonSalmon StudiesStudies inin 
thethe ResurrectionResurrection BayBay Area.Area. 

JobJob No.:No.: 7-B-l7-B-l 

PeriodPeriod Covered:Covered: JulyJuly 1,1, 19641964 toto JuneJune 30,30, 1965.1965. 

ABSTRACTABSTRACT 

AA creelcreel censuscensus conductedconducted inin thethe areaarea ofof thethe formerformer smallsmall 
boatboat harborharbor showedshowed thatthat anan estimatedestimated 2,9712,971 silversilver salmonsalmon andand 
838838 pinkpink salmonsalmon werewere takentaken duringduring 7,5407,540 man-daysman-days ofof effort.effort. 
TheThe commercialcommercial catchcatch consistedconsisted ofof 656656 silversilver salmonsalmon andand 247247 
pinkpink salmon.salmon. TheThe totaltotal silversilver salmonsalmon escapementescapement forfor eighteight 
indexindex streamsstreams waswas 2,087.2,087. TheThe ratioratio ofof malesmales toto femalesfemales inin 
thesethese streamsstreams rangedranged fromfrom 1.9:11.9:1 toto 0.8:1.0.8:1. TheThe catch-to­catch-to­
escapementescapement ratioratio forfor markedmarked silversilver salmonsalmon inin ResurrectionResurrection BayBay 
waswas 0.4:1.0.4:1. 

TheThe barrierbarrier atat thethe outletoutlet ofof rehabilitatedrehabilitated BearBear LakeLake waswas 
destroyeddestroyed asas aa resultresult ofof thethe GoodGood FridayFriday earthquakeearthquake andand 
reinfestationreinfestation ofof thethe lakelake byby DollyDolly VardenVarden andand threespinethreespine 
sticklebackssticklebacks occurred.occurred. AA concreteconcrete weirweir toto assessassess upstreamupstream 
andand downstreamdownstream salmonsalmon migrationsmigrations andand toto serveserve asas aa permanentpermanent 
barrierbarrier waswas completedcompleted inin BearBear CreekCreek onon AugustAugust 25.25. 

AnAn estimatedestimated 8,4968,496 markedmarked (AD-LV)(AD-LV) downstreamdownstream migrantmigrant 
silversilver salmonsalmon werewere capturedcaptured inin BearBear CreekCreek fromfrom AprilApril 99 toto 
OctoberOctober 31.31. TheseThese fishfish areare fromfrom aa plantplant ofof 148,057148,057 fryfry mademade 
inin November-DecemberNovember-December ofof 19631963 afterafter BearBear LakeLake detoxified.detoxified. TheThe 
peakpeak ofof thethe out-migrationout-migration occurredoccurred onon JuneJune 2222 andand thethe meanmean 
forkfork lengthlength ofof thethe smoltssmolts waswas 95.495.4 mm.mm. FromFrom SeptemberSeptember 55 toto 
NovemberNovember 9,9, 953953 adultadult silversilver salmonsalmon werewere capturedcaptured atat thethe BearBear 
CreekCreek weir;weir; 4646 percentpercent ofof thesethese fishfish werewere markedmarked duringduring thethe 
19631963 smoltsmolt seawardseaward migration.migration. TheThe survivalsurvival ofof markedmarked smoltssmolts 
toto returningreturning adultsadults atat thethe weirweir waswas 6.136.13 percent.percent. 

InformationInformation isis presentedpresented onon InletInlet No.No. 33 ofof BearBear LakeLake 
whichwhich isis beingbeing evaluatedevaluated asas aa waterwater supplysupply forfor aa possiblepossible 
artificialartificial spawningspawning channelchannel forfor silversilver salmon.salmon. 

DetailedDetailed informationinformation collectedcollected forfor thisthis projectproject isis avail ­avail ­
ableable atat thethe SewardSeward FieldField Office.Office. 

129129
 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RECOMMENDATIONSRECOMMENDATIONS 

1.1.	 RetainRetain thethe presentpresent objectivesobjectives ofof thethe study.study. 

2.2.	 DetermineDetermine thethe raterate ofof sticklebackstickleback reinfestationreinfestation inin 
rehabilitatedrehabilitated BearBear Lake.Lake. 

3.3.	 DetermineDetermine thethe limnology,limnology, speciesspecies composition,composition, 
relativerelative abundanceabundance andand growthgrowth ofof fishesfishes inin thethe 
SewardSeward LagoonLagoon withwith majormajor emphasisemphasis onon silversilver salmon.salmon. 

OBJECTIVESOBJECTIVES 

ToTo collectcollect andand analyzeanalyze biologicalbiological datadata concerningconcerning thethe 
distribution,distribution, abundanceabundance andand timingtiming ofof adultadult andand juvenilejuvenile 
silversilver salmonsalmon inin thethe ResurrectionResurrection BayBay area.area. 

ToTo determinedetermine thethe ageage compositioncomposition ofof thesethese adultadult andand 
juvenilejuvenile silversilver salmon.salmon. 

ToTo determinedetermine thethe sportsport andand commercialcommercial harvestharvest ofof silversilver 
salmonsalmon inin ResurrectionResurrection BayBay andand determinedetermine thethe naturalnatural andand 
fishingfishing mortalitymortality inin saltsalt water.water. 

ToTo investigateinvestigate thethe environmentalenvironmental limitationslimitations ofof thethe 
juvenilejuvenile silversilver salmonsalmon inin thisthis systemsystem andand provideprovide recommenda­recommenda­
tionstions forfor managementmanagement practices.practices. 

ToTo determinedetermine thethe methodsmethods andand meansmeans ofof increasingincreasing oror 
extendingextending thethe freshwaterfreshwater spawningspawning andand rearingrearing areasareas ofof thethe 
watershedwatershed andand mitigatingmitigating freshwaterfreshwater mortality.mortality. 

ToTo provideprovide recommendationsrecommendations forfor thethe managementmanagement ofof silversilver 
salmonsalmon inin thesethese waterswaters andand directdirect thethe coursecourse ofof futurefuture studies.studies. 

TECHNIQUESTECHNIQUES USEDUSED 

SilverSilver salmonsalmon sportsport harvestharvest andand efforteffort inin ResurrectionResurrection BayBay 
waswas determineddetermined byby creelcreel census.census. BecauseBecause thethe smallsmall boatboat harborharbor 
waswas destroyeddestroyed byby seismicseismic seasea waveswaves resultingresulting fromfrom thethe MarchMarch 2727 
earthquake,earthquake, aa samplingsampling planplan differentdifferent fromfrom thosethose usedused inin pastpast 
yearsyears waswas initiated.initiated. BoatsBoats couldcould bebe contactedcontacted atat temporarytemporary 
launchinglaunching rampsramps constructedconstructed atat thethe followingfollowing locations:locations: 
(1)(1) thethe formerformer smallsmall boatboat harbor,harbor, (2)(2) thethe ArmyArmy RecreationRecreation CampCamp 
andand (3)(3) LowellLowell Point.Point. TheThe majoritymajority ofof anglersanglers utilizedutilized thethe 
smallsmall boatboat harborharbor ramp.ramp. AA LatinLatin squaresquare samplingsampling scheduleschedule withwith 
fourfour 3.5-hour3.5-hour periodsperiods extendingextending fromfrom 08000800 toto 22002200 hourshours waswas 
employedemployed atat thethe smallsmall boatboat harborharbor area.area. NoNo samplingsampling waswas donedone 
beforebefore 08000800 hourshours becausebecause pastpast creelcreel censuscensus datadata showedshowed veryvery 
fewfew anglersanglers completedcompleted fishingfishing beforebefore thisthis time.time. TwoTwo periodsperiods 
werewere sampledsampled dailydaily onon allall weekends,weekends, holidaysholidays andand threethree ofof thethe 
fivefive weekdays.weekdays. DuringDuring aa censuscensus periodperiod onlyonly thosethose boatsboats whichwhich 
hadhad completedcompleted fishingfishing werewere enumerated.enumerated. AllAll daysdays werewere censusedcensused 
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duringduring thethe SewardSeward SilverSilver SalmonSalmon Derby.Derby. ArmyArmy personnelpersonnel keptkept 
aa recordrecord ofof boatsboats usingusing thethe rampramp atat thethe ArmyArmy RecreationRecreation 
CenterCenter andand thethe ownerowner ofof thethe boatboat rentalrental atat LowellLowell PointPoint 
recordedrecorded thethe numbernumber ofof boatsboats usingusing thatthat area.area. TheThe harvestharvest 
waswas determineddetermined byby interviewinginterviewing asas manymany fishermenfishermen asas possiblepossible 
atat thethe formerformer smallsmall boatboat harborharbor sitesite withwith thethe followingfollowing 
questionsquestions asked:asked: (1)(1) numbernumber ofof anglersanglers perper boat,boat, (2)(2) numbernumber 
ofof silversilver andand pinkpink salmonsalmon caughtcaught andand (3)(3) totaltotal hourshours fished.fished. 
SilverSilver salmonsalmon werewere examinedexamined wheneverwhenever possiblepossible forfor pastpast finfin 
clips.clips. 

SilverSilver salmonsalmon escapementescapement waswas determineddetermined byby conductingconducting 
weeklyweekly footfoot surveyssurveys onon sevenseven majormajor silversilver salmonsalmon streams.streams. 
SalmonSalmon carcassescarcasses werewere sexed,sexed, thenthen mutilatedmutilated toto preventprevent 
recountingrecounting onon subsequentsubsequent surveys.surveys. AA concreteconcrete weirweir constructedconstructed 
inin BearBear CreekCreek duringduring 19641964 waswas inin operationoperation forfor thethe entireentire 
silversilver salmonsalmon upstreamupstream migration.migration. AbundanceAbundance andand timingtiming ofof 
downstreamdownstream migrantmigrant silversilver salmonsalmon fromfrom BearBear LakeLake waswas deter­deter­
minedmined byby periodicalperiodical samplingsampling withwith fykefyke netsnets andand byby usingusing aa 
modifiedmodified Wolf-trapWolf-trap onon thethe oldold weir.weir. 

SilverSilver salmonsalmon lengths,lengths, weightsweights andand scalescale samplessamples werewere 
collectedcollected fromfrom thethe sportsport catchcatch inin ResurrectionResurrection BayBay andand atat 
thethe newnew BearBear CreekCreek weir.weir. AgeAge determinationsdeterminations werewere mademade usingusing 
aa micro-projectormicro-projector afterafter thethe scalesscales hadhad beenbeen impressedimpressed onon 
0.02-inch-thick0.02-inch-thick cellulosecellulose acetate.acetate. 

FINDINGSFINDINGS 

AA descriptiondescription ofof thethe ResurrectionResurrection BayBay areaarea andand pastpast 
informationinformation collectedcollected onon thisthis projectproject isis presentedpresented inin reportsreports 
byby DunnDunn (1961)(1961) andand LoganLogan (1962,(1962, 1963,1963, 1964).1964). 

SilverSilver SalmonSalmon HarvestHarvest andand EffortEffort 

AA creelcreel censuscensus toto determinedetermine thethe sportsport harvest,harvest, efforteffort 
andand raterate ofof exploitationexploitation ofof silversilver salmonsalmon inin ResurrectionResurrection 
BayBay waswas conductedconducted fromfrom JulyJuly 1818 toto SeptemberSeptember 11,11, 1964.1964. TheThe 
totaltotal sportsport harvestharvest waswas estimatedestimated atat 2,9712,971 silversilver salmonsalmon 
andand 838838 pinkpink salmon.salmon. ThisThis estimateestimate waswas basedbased onon interviewsinterviews 
withwith 1,8181,818 anglersanglers whichwhich hadhad takentaken 720720 silversilver andand 189189 pinkpink 
salmon.salmon. ThisThis year'syear's catchcatch waswas thethe lowestlowest recordedrecorded sincesince 
thethe censuscensus waswas initiatedinitiated inin 19611961 (Table(Table 1).1). TheThe peakpeak ofof 
thethe harvestharvest occurredoccurred duringduring thethe nine-daynine-day SewardSeward SilverSilver 
SalmonSalmon DerbyDerby (August(August 8-16).8-16). AnAn estimatedestimated 1,0701,070 silversilver sal­sal ­
monmon (36(36 percent)percent) werewere takentaken duringduring thethe Derby.Derby. 
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TABLETABLE 1.1. -- SportSport andand CommercialCommercial HarvestsHarvests ofof SilverSilver SalmonSalmon inin 
ResurrectionResurrection Bay,Bay, 1961-19641961-1964 

SportSport CommercialCommercial TotalTotal 
YearYear HarvestHarvest HarvestHarvest HarvestHarvest 

19611961 5,5045,504 1,332*1,332* 6,8366,836 
19621962 14,48214,482 3,9233,923 18,40518,405 
19631963 7,2937,293 2,2502,250 9,5439,543 
19641964 2,9712,971 656**656** 3,6273,627 

** ReportReport byby cannerycannery operatoroperator butbut notnot recordedrecorded onon fishfish 
tickets.tickets. 
**** AnAn estimatedestimated 650650 fishfish werewere caughtcaught byby aa SewardSeward pursepurse 
seinerseiner butbut notnot recordedrecorded onon fishfish tickets.tickets. 

TheThe commercialcommercial harvestharvest inin ResurrectionResurrection BayBay (statistical(statistical 
areaarea 231-30)231-30) basedbased onon cannerycannery fishfish ticketstickets waswas 66 silversilver salmonsalmon 
andand 247247 pinkpink salmon.salmon. AA SewardSeward pursepurse seinerseiner reportedreported takingtaking anan 
estimatedestimated 650650 silversilver salmonsalmon whichwhich hehe waswas unableunable toto market.market. 
TheThe minorminor commercialcommercial efforteffort isis duedue toto thethe canneriescanneries andand mostmost 
ofof thethe fishingfishing boatsboats beingbeing destroyeddestroyed byby thethe MarchMarch 2727 seismicseismic 
seasea waves.waves. TheThe commercialcommercial catchcatch fromfrom 19611961 toto 19641964 shownshown inin 
TableTable 11 hashas comprisedcomprised fromfrom 18.118.1 toto 23.623.6 percentpercent ofof thethe totaltotal 
harvest.harvest. TheThe reportedreported sUbsistencesubsistence catch,catch, basedbased onon thethe returnreturn 
ofof fivefive ofof sevenseven permitspermits issued,issued, waswas 88 silversilver salmon,salmon, 11 redred 
salmonsalmon andand 3333 chumchum salmon.salmon. 

TheThe totaltotal sportsport efforteffort waswas estimatedestimated atat 7,5407,540 man-daysman-days 
withwith 24.124.1 percentpercent ofof thethe anglersanglers beingbeing contacted.contacted. TheThe totaltotal 
numbernumber ofof boatboat tripstrips waswas estimatedestimated atat 2,682.2,682. ThisThis year'syear's 
efforteffort waswas lessless thanthan halfhalf ofof thatthat expendedexpended inin 19631963 (Table(Table 2).2). 
ThisThis waswas becausebecause thethe highwayhighway betweenbetween AnchorageAnchorage andand SewardSeward 
waswas inin poorpoor conditioncondition duedue toto earthquakeearthquake damage.damage. ThereThere waswas 
alsoalso aa lacklack ofof goodgood boatboat mooragemoorage facilitiesfacilities atat Seward.Seward. AnAn 
estimatedestimated 4,1504,150 man-daysman-days ofof efforteffort (55(55 percent)percent) occurredoccurred 
duringduring thethe Derby.Derby. TheThe numbernumber ofof ticketstickets soldsold andand thethe 
durationduration ofof thethe DerbiesDerbies fromfrom 19561956 toto 19641964 isis shownshown inin TableTable 3.3. 
MilitaryMilitary personnelpersonnel fishingfishing fromfrom boatsboats providedprovided byby thethe ArmyArmy 
RecreationRecreation CampCamp inin SewardSeward accountedaccounted forfor 1,8091,809 man-daysman-days ofof 
efforteffort (24(24 percent).percent). TheThe silversilver salmonsalmon catchcatch perper hourhour ofof 
0.060.06 waswas thethe lowestlowest recordedrecorded (Table(Table 2).2). TheThe catchcatch perper hourhour 
forfor pinkpink salmonsalmon waswas 0.02.0.02. TheThe meanmean numbernumber ofof fishermenfishermen perper 
boatboat waswas 2.72.7 andand thethe averageaverage anglerangler fishedfished 6.26.2 hourshours perper 
trip.trip. 

MaleMale silversilver salmonsalmon takentaken inin thethe sportsport fisheryfishery averagedaveraged 
mm andand 10.310.3 Ibs.Ibs. whilewhile femalesfemales averagedaveraged 673673 mm681681 rom rom andand 9.89.8 

Ibs.Ibs. TheThe ratioratio ofof malesmales toto femalesfemales waswas 1.3:1.1.3:1. ForkFork lengths,lengths, 
weightsweights andand sexsex ratiosratios forfor silversilver salmonsalmon sampledsampled fromfrom 19601960 
toto 19641964 areare presentedpresented inin TableTable 4.4. 
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TABLETABLE 2.2. -- SilverSilver SalmonSalmon SportSport Effort,Effort, CatchCatch PerPer HourHour andand 
PeriodPeriod ofof CensusCensus inin ResurrectionResurrection Bay,Bay, 1961-19641961-1964 

TotalTotal EffortEffort DerbyDerby EffortEffort CatchCatch PeriodPeriod 
YearYear (Man-Days)(Man-Days) (Man-Days)(Man-Days) PerPer HourHour ofof CensusCensus 

19611961 6,0026,002 2,8702,870 0.100.10 7/11-9/7/11-9/ 99 
19621962 11,38011,380 5,4355,435 0.170.17 7/7/ 7-9/7-9/ 77 
19631963 15,43015,430 7,4807,480 0.070.07 7/17-9/107/17-9/10 
19641964 7,5407,540 4,1504,150 0.060.06 7/18-9/117/18-9/11 

TABLETABLE 3.3. -- NumberNumber ofof TicketsTickets SoldSold andand LengthLength inin DaysDays forfor thethe 
SewardSeward SilverSilver SalmonSalmon Derby,Derby, 1956-19641956-1964 

YearYear 

19561956 
19571957 
19581958 
19591959 
19601960 
19611961 
19621962 
19631963 
19641964 

NumberNumber ofof
 
TicketsTickets
 

1,1001,100 
1,4001,400 
1,5621,562 
2,2732,273 
1,7001,700 
2,2002,200 
2,4002,400 
2,6252,625 
2,1042,104 

NumberNumber 
ofof DaysDays 

44 
44 
44 
44 

1010 
44 
44 
55 
99 
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ftTABL2TABL2 ....4. -- ForkFork Lengths,Lengths, WeightsWeights andand SexSex RatiosRatios ofof SilverSilver SalmonSalmon fromfrom ResurrectionResurrection Bay,Bay,
 
1960-19641960-1964
 

Ma1es*Ma1es* FemalesFemales SexSex 
,-L_e_n--",g'-.-t_h_--,-(Length (mm. )__ Weight__ g'-.-h_t_-,--<(lbsl_b_s_.. )"'-) (rom.__) ,-_e_i-=:g_h_t (lbs<-,-l_b_s_.. )-'-)mm • -,-)We_i...... _L_e_n-=:g_t_h_,.-<-,-ffiffiLength . -,-)WWeight__ RatioRatio
 

YearYear MeanMean RangeRange MeanMean RangeRange No.No. MeanMean RangeRange MeanMean RangeRange No.No. d'd' /~/~
 

19601960 661661 780-500780-500 9.09.0 19.5-3.319.5-3.3 129129 654654 735-545735-545 8.48.4 12.8-5.012.8-5.0 7979 1.1. 6:6: 11
 

19611961 681681 775-545775-545 9.49.4 13.9-4.613.9-4.6 4141 671671 720-585720-585 9.19.1 11.4-5.111.4-5.1 3939 1.1. 0:0: 11
 

19621962 664664 750-545750-545 8.98.9 14.1-4.514.1-4.5 7474 663663 760-545760-545 8.88.8 12.5-4.512.5-4.5 5656 1.1. 3:3: 11
 

I-' 
w 19631963 677677 830-505830-505 359359 699699 785-515785-515 309309 1.1. 2:2: 11
 
,l:>. 

19641964 681681 790-535790-535 10.310.3 14.8-5.014.8-5.0 IIIIII 673673 740-570740-570 9.89.8 14.0-6.414.0-6.4 8686 1.1. 3:3: 11
 

** PrecociousPrecocious malesmales "jacks""jacks" whichwhich areare uncommonuncommon inin thisthis areare notnot included.included.
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silversilver SalmonSalmon EscapementEscapement 

SinceSince 1961,1961, sevenseven ofof thethe mostmost importantimportant silversilver salmonsalmon 
streamsstreams thatthat cancan accuratelyaccurately bebe enumeratedenumerated byby footfoot havehave beenbeen 
surveyedsurveyed toto provideprovide anan escapementescapement index.index. CountsCounts mademade atat thethe 
BearBear CreekCreek weirweir willwill bebe discusseddiscussed later.later. TheThe ResurrectionResurrection 
River,River, probablyprobably thethe greatestgreatest silversilver salmonsalmon producerproducer inin thethe 
area,area, waswas notnot surveyedsurveyed becausebecause itsits glacialglacial waterwater andand sizesize 
precludedprecluded directdirect methodsmethods ofof enumeration.enumeration. ThisThis year'syear's totaltotal 
countcount ofof 2,0872,087 silversilver salmonsalmon forfor allall indexindex streamsstreams waswas 
slightlyslightly higherhigher thanthan thethe meanmean ofof 1,7781,778 forfor thethe pastpast threethree 
years.years. TheThe minimumminimum escapementescapement forfor eacheach indexindex streamstream andand 
BearBear CreekCreek fromfrom 19611961 toto 19641964 isis shownshown inin TableTable 5.5. TheThe 
greatestgreatest escapementsescapements observedobserved sincesince thethe initiationinitiation ofof thethe 
projectproject occurredoccurred inin ClearClear Creek,Creek, GrouseGrouse Creek,Creek, JapJap CreekCreek 
andand MayorMayor CreekCreek duringduring 1964.1964. AsAs inin previousprevious years,years, aa sig­sig­
nificantnificant numbernumber ofof fishfish (26.5(26.5 percent)percent) werewere killedkilled inin DairyDairy 
CreekCreek byby childrenchildren beforebefore theythey werewere ableable toto spawn.spawn. 

TABLETABLE 5.5. -- MinimumMinimum SilverSilver SalmonSalmon EscapementsEscapements forfor EightEight IndexIndex 
StreamsStreams inin thethe ResurrectionResurrection BayBay Area,Area, 1961-19641961-1964 

NameName ofof StreamStream 

AirportAirport CreekCreek 
BearBear CreekCreek 
ClearClear CreekCreek 
DairyDairy CreekCreek 
GrouseGrouse CreekCreek 
JapJap CreekCreek 
MayorMayor CreekCreek 
SalmonSalmon CreekCreek 

TOTALTOTAL 

** SurveysSurveys werewere 
enumeratingenumerating BearBear 

DateDate FishFish 
FirstFirst ObservedObserved 

MinimumMinimum EscapementsEscapements 
19641964 19631963 19621962 19611961 

8/288/28 
8/218/21 
9/229/22 
9/219/21 
9/239/23 
9/249/24 
9/249/24 
** 

5252 
953953 
217217 
245245 
294294 
152152 

9595 
7979 

4242 
258258 

4040 
188188 

7676 
7272 
1515 

175175 

5555 
1,4841,484 

7878 
603603 
210210 

9292 
3030 

212212 

162162 
972972 

9696 
249249 

2424 
9191 
2121 
9090 

2,0872,087 866866 2,7642,764 1,7051,705 

notnot initiatedinitiated untiluntil afterafter 10/3010/30 toto precludepreclude 
oror GrouseGrouse CreekCreek fish.fish. 

SexSex ratiosratios forfor allall indexindex streams,streams, determineddetermined byby examinationexamination 
ofof silversilver salmonsalmon carcasses,carcasses, fromfrom 19611961 toto 19641964 areare presentedpresented inin 
TableTable 6.6. FromFrom thisthis datadata itit isis apparentapparent thatthat therethere isis aa widewide 
divergencedivergence inin sexsex ratiosratios betweenbetween streamsstreams andand eveneven withinwithin thethe 
samesame streamstream withwith malesmales generallygenerally beingbeing thethe mostmost abundant.abundant. TheThe 
highesthighest ratioratio ofof malesmales occurredoccurred inin BearBear CreekCreek (1.9:1)(1.9:1) andand thethe 
lowestlowest ratioratio inin Bear,Bear, ClearClear andand DairyDairy CreeksCreeks (0.8:1).(0.8:1). 
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TABLETABLE 6.6. -- RatioRatio ofof MaleMale toto FemaleFemale SilverSilver SalmonSalmon inin EightEight 
IndexIndex StreamsStreams inin thethe ResurrectionResurrection BayBay Area,Area, 1961-19641961-1964 
(Number(Number ofof FishFish ExaminedExamined inin Parentheses)Parentheses) 

YearYear 
NameName ofof StreamStream 

AirportAirport CreekCreek 

BearBear CreekCreek 

ClearClear CreekCreek 

DairyDairy CreekCreek 

GrouseGrouse CreekCreek 

JapJap CreekCreek 

MayorMayor CreekCreek 

SalmonSalmon CreekCreek 

** SampleSample tootoo small.small. 

19641964 

1.1. 2:2: 11 
(11)(11) 

1.1. 9:9: 11 
(909)(909) 

1.1. 4:4: 11 
(39)(39) 

0.8:10.8:1 
(208)(208) 

1.1. 5:5: 11 
(70)(70) 

1.1. 2:2: 11 
(107)(107) 

0.9:10.9:1 
(27)(27) 

1.1. 0:0: 11 
(10)(10) 

19631963 

1.1:1.1: 11 
(32)(32) 

0.8:10.8:1 
(67)(67) 

1.0:11.0:1 
(29)(29) 

1.1. 2:2: 11 
(69)(69) 

1.1. 3:3: 11 
(39)(39) 

1.1. 0:0: 11 
((41)41) 

** 

1.0:1.0: 11 
(45)(45) 

19621962 

1.2:11.2:1 
(38)(38) 

1.1:1.1: 11 
(1259)(1259) 

1.1:11.1:1 
(47)(47) 

1.1. 0:0: 11 
(593)(593) 

1.1:1.1: 11 
(70)(70) 

0.9:10.9:1 
(52)(52) 

** 

0.9:10.9:1 
(94)(94) 

19611961 

1.1:1.1: 11 
(58(58 )) 

1.1. 6:6: 11 
(224(224 )) 

0.8:10.8:1 
(7)(7) 

1.1. 7:7: 11 
(229(229 )) 

** 

1.1. 0:0: 11 
(( 38)38) 

** 

1.0:11.0:1 
(10)(10) 

SewardSeward LagoonLagoon 

TheThe brackishbrackish waterwater ofof SewardSeward Lagoon,Lagoon, atat thethe outletoutlet ofof 
DairyDairy Creek,Creek, hashas beenbeen anan excellentexcellent rearingrearing areaarea forfor juvenilejuvenile 
salmon.salmon. TheThe MarchMarch 2727 earthquakeearthquake andand subsequentsubsequent seismicseismic seasea 
waveswaves destroyeddestroyed thethe tidetide gatesgates whichwhich controlledcontrolled thethe salinitysalinity 
inin thethe lagoonlagoon withwith thethe resultresult thatthat itit hashas becomebecome nearlynearly purepure 
seasea water.water. BecauseBecause highhigh salinitiessalinities couldcould bebe expectedexpected toto bebe 
deleteriousdeleterious toto silversilver salmonsalmon fry,fry, anan efforteffort waswas mademade toto sal­sal ­
vagevage partpart ofof thethe runrun byby artificiallyartificially spawningspawning silversilver salmonsalmon 
dip-netteddip-netted fromfrom DairyDairy Creek.Creek. AA totaltotal ofof 5252 femalesfemales werewere 
spawnedspawned whichwhich yieldedyielded anan estimatedestimated 216,878216,878 eggseggs (Engel,(Engel, 1964).1964). 
TheThe meanmean numbernumber ofof eggseggs perper femalefemale waswas 4,171.4,171. TheThe forkfork lengthlength 
ofof thethe femalesfemales spawnedspawned rangedranged fromfrom 665665 toto 790790 mmmm withwith aa meanmean 
ofof 728.728. FishFish willwill bebe allowedallowed toto spawnspawn naturallynaturally whenwhen aa tidetide 
gategate structurestructure plannedplanned byby thethe CorpsCorps ofof EngineersEngineers isis completedcompleted 
inin 1965.1965. 
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BearBear LakeLake SystemSystem 

TheThe BearBear LakeLake systemsystem waswas selectedselected forfor intensiveintensive studystudy 
becausebecause itit isis anan importantimportant silversilver salmonsalmon producingproducing area.area. InIn 
anan attemptattempt toto increaseincrease itsits potentialpotential forfor rearingrearing juvenilejuvenile 
silversilver salmon,salmon, BearBear LakeLake waswas rehabilitatedrehabilitated withwith rotenonerotenone onon 
AugustAugust 6,6, 1963,1963, toto eliminateeliminate competitorcompetitor andand predatorpredator fishesfishes 
(Dolly(Dolly Varden,Varden, threespinethreespine sticklebackssticklebacks andand sculpins).sculpins). AfterAfter 
thethe lakelake waswas detoxifieddetoxified itit waswas restockedrestocked withwith 148,057148,057 clippedclipped 
(AD-LV)(AD-LV) young-of-the-yearyoung-of-the-year silversilver salmonsalmon betweenbetween NovemberNovember 1313 
andand DecemberDecember 8,8, 1963.1963. AA temporarytemporary barrierbarrier damdam waswas constructedconstructed 
atat thethe outletoutlet ofof BearBear LakeLake toto preventprevent thethe ingressingress ofof allall fishfish 
species.species. SalmonSalmon werewere trappedtrapped belowbelow thethe barrierbarrier andand movedmoved toto 
thethe lake.lake. AA concreteconcrete weirweir waswas plannedplanned forfor completioncompletion byby MayMay 
15,15, 1964,1964, toto provideprovide aa permanentpermanent barrierbarrier andand toto allowallow assess­assess­
mentment ofof upstreamupstream andand downstreamdownstream migrations.migrations. TheThe GoodGood FridayFriday 
earthquakeearthquake damageddamaged thethe temporarytemporary barrierbarrier damdam andand onon MayMay 25,25, 
1964,1964, itit washedwashed outout duringduring aa periodperiod ofof heavyheavy rains.rains. ThisThis 
washoutwashout allowedallowed unobstructedunobstructed entryentry ofof allall fishfish intointo thethe lake.lake. 
TheThe barrierbarrier waswas repairedrepaired byby JuneJune 1515 andand thethe streamstream waswas 
dewatereddewatered forfor fivefive daysdays toto facilitatefacilitate thethe contractor'scontractor's con­con­
structionstruction ofof thethe newnew weir.weir. SinceSince facilitiesfacilities werewere notnot yetyet 
availableavailable toto passpass adultadult redred salmonsalmon intointo thethe lake,lake, aa temporarytemporary 
fishfish ladderladder withwith twotwo poolspools waswas builtbuilt belowbelow thethe barrier.barrier. AA 
riserise ofof 2.52.5 feetfeet atat thethe firstfirst poolpool preventedprevented passagepassage ofof 
sticklebackssticklebacks intointo thethe lake.lake. ConcomitantConcomitant withwith thethe endend ofof thethe 
redred salmonsalmon run,run, thethe earlyearly partpart ofof thethe DollyDolly VardenVarden migrationmigration 
waswas alsoalso ableable toto enterenter thethe lake.lake. ItIt isis expected,expected, however,however, 
thatthat nearlynearly allall ofof thethe DollyDolly VardenVarden willwill migratemigrate outout ofof thethe 
lakelake duringduring thethe springspring ofof 1965.1965. 

TheThe weir,weir, locatedlocated 1,7501,750 feetfeet downstreamdownstream fromfrom thethe outletoutlet 
ofof thethe lake,lake, waswas completedcompleted onon AugustAugust 2525 (100(100 daysdays behindbehind itsits 
plannedplanned completioncompletion date)date) .. 

SilverSilver SalmonSalmon DownstreamDownstream MigrationMigration 

ToTo determinedetermine thethe abundanceabundance andand timingtiming ofof plantedplanted juvenilejuvenile 
silversilver salmonsalmon migratingmigrating seawardseaward fromfrom BearBear Lake,Lake, samplingsampling waswas 
conductedconducted inin BearBear CreekCreek fromfrom AprilApril 99 toto OctoberOctober 31.31. FromFrom 
AprilApril 99 toto JuneJune 20,20, twotwo fykefyke netsnets coveringcovering approximatelyapproximately 5050 
percentpercent ofof thethe streamstream werewere fishedfished onon alternatealternate nightsnights fromfrom 
17001700 toto 09000900 hours.hours. AA Wolf-trapWolf-trap waswas laterlater usedused forfor samplingsampling 
duringduring 2727 24-hour24-hour periods.periods. TheseThese samplessamples showedshowed thatthat 16.016.0 
percentpercent ofof thethe fishfish werewere missedmissed betweenbetween 09000900 andand 17001700 hours.hours. 
SmoltSmolt estimatesestimates werewere determineddetermined byby averagingaveraging thethe countscounts pre­pre­
cedingceding andand followingfollowing eacheach dailydaily gapgap andand multiplyingmultiplying byby thethe 
timetime andand sectionsection ofof streamstream sampledsampled factor.factor. FromFrom JuneJune 2020 toto 
AugustAugust 1111 thethe Wolf-trapWolf-trap waswas inin operationoperation onon thethe oldold weir,weir, 
providingproviding aa totaltotal countcount ofof allall downstreamdownstream migrants.migrants. TheThe traptrap 
waswas removedremoved onon AugustAugust 1212 becausebecause ofof highhigh streamstream flowsflows andand 
shortageshortage ofof personnel.personnel. TheThe fishpassfishpass modelmodel "B,""B," usedused forfor 
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trappingtrapping allall downstreamdownstream migrants,migrants, waswas inin operationoperation onon thethe 
newnew weirweir fromfrom SeptemberSeptember 11 toto OctoberOctober 31.31. 

MarkedMarked silversilver salmonsalmon smoltssmolts werewere capturedcaptured thethe firstfirst timetime 
thethe fykefyke netsnets werewere fishedfished (April(April 9).9). InIn 19631963 andand 19621962 thethe 
firstfirst smoltsmolt waswas notnot capturedcaptured untiluntil MayMay 2121 andand 25,25, respectively,respectively, 
whichwhich waswas shortlyshortly afterafter thethe iceice breakupbreakup onon BearBear Lake.Lake. TheThe 
19641964 breakupbreakup diddid notnot occuroccur untiluntil JuneJune 8.8. WhyWhy thesethese partiallypartially 
hatchery-rearedhatchery-reared fishfish initiatedinitiated out-migrationout-migration earlierearlier thanthan 
thosethose inin naturalnatural populationspopulations isis notnot knownknown atat thisthis time.time. 

AnAn estimatedestimated 8,4968,496 silversilver salmonsalmon smoltssmolts (AD-LV(AD-LV clip)clip) 
fromfrom thethe 19631963 plantplant migratedmigrated fromfrom BearBear LakeLake fromfrom AprilApril 99 toto 
OctoberOctober 31;31; 831831 (9.8(9.8 percent)percent) ofof thesethese fishfish werewere foundfound dead.dead. 
MortalityMortality resultedresulted fromfrom thethe followingfollowing causes:causes: streamstream 
dewateringdewatering forfor weirweir construction,construction, 588;588; injuryinjury fromfrom fykefyke nets,nets, 
114;114; injuryinjury fromfrom Wolf-trap,Wolf-trap, 128128 andand injuryinjury fromfrom fishpassfishpass 
modelmodel "B,""B," 1.1. TableTable 77 presentspresents out-migrationout-migration ofof silversilver salmonsalmon 
smolts,smolts, waterwater temperaturestemperatures andand streamstream flowsflows inin BearBear CreekCreek byby 
monthlymonthly periods.periods. TheThe greatestgreatest numbernumber ofof smoltssmolts capturedcaptured onon 
anyany singlesingle dayday waswas 4,1284,128 (48.6(48.6 percentpercent ofof thethe total)total) onon JuneJune 
22.22. TheThe peakpeak dayday ofof thethe 19631963 andand 19621962 smoltsmolt out-migrationout-migration waswas 
JuneJune 77 whenwhen 19.619.6 andand 14.614.6 percent,percent, respectively,respectively, ofof thethe totaltotal 
runrun waswas captured.captured. 

AnAn estimatedestimated 43,00043,000 silversilver salmonsalmon fryfry (168(168 perper pound)pound) 
markedmarked withwith anan adiposeadipose andand rightright pelvicpelvic clipclip werewere plantedplanted inin 
BearBear LakeLake onon SeptemberSeptember 16.16. TheseThese fishfish areare fromfrom eggegg takestakes 
conductedconducted atat thethe SwansonSwanson RiverRiver onon thethe KenaiKenai PeninsulaPeninsula andand 
fromfrom aa streamstream nearnear KetchikanKetchikan inin SoutheasternSoutheastern Alaska.Alaska. TheThe firstfirst 
fishfish fromfrom thisthis plantplant waswas capturedcaptured atat thethe BearBear CreekCreek weirweir onon 
SeptemberSeptember 1717 withwith 147147 beingbeing countedcounted untiluntil thethe traptrap waswas closedclosed 
onon OctoberOctober 3131 (Table(Table 7).7). 

DuringDuring thethe periodperiod thethe smoltsmolt migrationmigration waswas sampled,sampled, naturalnatural 
streamstream flows,flows, excludingexcluding floodsfloods causedcaused byby damsdams washingwashing outout oror 
streamstream dewatering,dewatering, rangedranged fromfrom 8.08.0 toto 31.431.4 cfs.cfs. TheThe waterwater 
temperaturetemperature atat thethe initiationinitiation ofof samplingsampling waswas 32°32° F.,F., reachedreached 
aa highhigh ofof 63°63° F.F. onon AugustAugust 66 andand droppeddropped toto 38°38° F.F. onon OctoberOctober 
3131 whenwhen samplingsampling waswas terminated.terminated. 

TheThe forkfork lengthlength ofof thethe 718718 downstreamdownstream migrantsmigrants (AD-LV)(AD-LV) 
thatthat werewere measuredmeasured rangedranged fromfrom 6262 toto 214214 rom.rom. TheThe meanmean forkfork 
lengthlength duringduring thethe peakpeak ofof migrationmigration (June(June 22)22) waswas 95.495.4 rom.rom. 
ThisThis isis considerablyconsiderably lessless thanthan thethe meanmean ofof 114.6114.6 andand 115.0115.0 romrom 
forfor smoltssmolts duringduring thethe peakpeak ofof thethe 19621962 andand 19631963 migrations,migrations, 
respectively.respectively. AllAll fishfish comprisingcomprising thethe presentpresent out-migrationout-migration 
werewere plantedplanted inin BearBear LakeLake fromfrom NovemberNovember 1313 toto DecemberDecember 8,8, 1963,1963, 
atat aa meanmean forkfork lengthlength ofof 8181 romrom (88(88 perper pound).pound). TheThe increaseincrease 
inin sizesize fromfrom timetime ofof stockingstocking toto thethe peakpeak ofof migrationmigration waswas 
14.414.4 rom.rom. TheThe sizesize ofof silversilver salmonsalmon smoltssmolts collectedcollected periodi­periodi­
callycally duringduring thethe out-migrationout-migration isis shownshown inin TableTable 8.8. FromFrom thisthis 
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TABLETABLE 77 .. -- MonthlyMonthly SilverSilver SalmonSalmon DownstreamDownstream Migrations,Migrations, WaterWater TemperaturesTemperatures andand 
StreamStream FlowsFlows atat BearBear Creek,Creek, 19641964 

SilverSilver SalmonSalmon 
19631963 PlantPlant 19641964 PlantPlant WaterWater TemperaturesTemperatures FF .. )) WaterWater FlowsFlows (cfs)*(cfs)*(( 00 

MonthMonth (AD-LV)(AD-LV) (AD-RV)(AD-RV)	 MeanMean RangeRange MeanMean RangeRange 

AprilApril 9595 33.033.0 32-3432-34 9.19.1 8.0-10.28.0-10.2 

MayMay 334334 34.434.4 33-3733-37 12.012.0 8.0-17.08.0-17.0 

I-'I-' JuneJune 6,7426,742 44.844.8 38-5338-53 17.317.3 9.4-21.09.4-21.0 
ww 
1.01.0	 

JulyJuly 826826 56.256.2 52-6052-60 13.113.1 10.3-19.710.3-19.7 

Aug.Aug. 162162 57.757.7 51-6351-63 11.11. 66 9.1-20.99.1-20.9 

Sept.Sept. 170170 6868 52.352.3 43-5943-59 23.123.1 13.8-31.413.8-31.4 

Oct.Oct. 167167 7979 42.542.5 38-5138-51 18.018.0 14.1-26.714.1-26.7 

TOTALTOTAL 8,4968,496 147147 

** UnnaturalUnnatural streamstream flowsflows resultingresulting fromfrom thethe damdam washoutwashout oror streamstream dewateringdewatering areare 
notnot included.included. 
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itit isis apparentapparent thatthat littlelittle growthgrowth occurredoccurred priorprior toto MayMay andand 
afterafter September.September. 

TABLETABLE 8.8. -- ForkFork LengthsLengths inin MillimetersMillimeters ofof SilverSilver SalmonSalmon SmoltSmolt 
(AD-LV)(AD-LV) CollectedCollected DuringDuring DifferentDifferent PeriodsPeriods FromFrom BearBear Creek,Creek, 

PeriodPeriod MeanMean RangeRange NumberNumber 

4/12-4/12- 4/224/22 79.479.4 68-68- 9696 2222 
5/5/ 2-2- 5/125/12 83.083.0 65-10265-102 2626 
5/17-5/17- 5/235/23 84.784.7 62-62- 9999 4848 
5/31-5/31- 6/6/ 99 89.089.0 65-11165-111 2626 
6/14-6/14- 6/186/18 95.195.1 83-10383-103 5151 
6/26-6/26- 6/276/27 95.695.6 82-12882-128 8383 
7/17-7/17- 7/277/27 124.9124.9 87-14687-146 7272 
7/29-7/29- 8/8/ 99 131.131. 99 72-17272-172 103103 
9/21-9/21- 9/279/27 143.3143.3 99-21499-214 145145 

10/10/ 1-10/101-10/10 140.0140.0 111-214111-214 7171 
10/13-10/2010/13-10/20 139.7139.7 106-170106-170 4242 
10/23-10/2910/23-10/29 138.4138.4 117-163117-163 2929 

AlthoughAlthough thethe averageaverage smoltsmolt sizesize duringduring thethe 19641964 migrationmigration 
peakpeak waswas smallersmaller thanthan pastpast years,years, allall fishfish werewere AgeAge I.I. AgeAge 
compositioncomposition ofof thethe 19621962 andand 19631963 samplessamples werewere asas follows:follows: 
AgeAge I,I, 20.920.9 andand 27.327.3 percent;percent; AgeAge II,II, 68.768.7 andand 70.970.9 percent;percent; 
AgeAge III,III, 10.410.4 andand 1.81.8 percent,percent, respectively.respectively. TheThe graduallygradually 
increasingincreasing smoltsmolt sizesize ofof thethe smallsmall numbernumber ofof 19641964 migrantsmigrants 
capturedcaptured afterafter JuneJune (Table(Table 7)7) toto aa meanmean ofof approximatelyapproximately 139139 
mmmm inin OctoberOctober doesdoes notnot excludeexclude thethe possibilitypossibility ofof aa segmentsegment ofof 
thethe populationpopulation becomingbecoming "landlocked.""landlocked." ThisThis hashas beenbeen notednoted forfor 
stockedstocked silversilver salmonsalmon inin otherother areasareas althoughalthough itit isis usuallyusually 
relatedrelated toto smallsmall outletoutlet flows.flows. 

SilverSilver salmonsalmon fryfry werewere firstfirst collectedcollected atat thethe weirweir onon 
JulyJuly 16.16. InIn 19621962 andand 19631963 theythey werewere firstfirst observedobserved onon JulyJuly 88 
andand 15,15, respectively.respectively. AlthoughAlthough nono quantitativequantitative measurementmeasurement ofof 
theirtheir abundanceabundance cancan bebe made,made, itit doesdoes notnot appearappear great.great. AA 
totaltotal ofof 235235 waswas capturedcaptured inin thethe Wolf-trapWolf-trap betweenbetween JulyJuly 1616 andand 
AugustAugust 11.11. NoneNone werewere takentaken afterafter SeptemberSeptember 11 whenwhen thethe newnew weirweir 
waswas inin operationoperation upstream.upstream. 

DuringDuring SeptemberSeptember aa largelarge schoolschool ofof juvenilejuvenile silversilver salmonsalmon 
werewere observedobserved attemptingattempting toto migratemigrate upstreamupstream pastpast thethe newnew weir.weir. 
AA totaltotal ofof 1,7681,768 ofof thesethese fishfish waswas seinedseined belowbelow thethe weirweir onon 
SeptemberSeptember 66 andand passedpassed upstream.upstream. BeforeBefore thethe downstreamdownstream traptrap 
waswas closed,closed, 156156 werewere recaptured.recaptured. OneOne hundredhundred fishfish werewere mea­mea­
suredsured havinghaving forkfork lengthslengths rangingranging fromfrom 5757 toto 9595 romrom withwith aa meanmean 
ofof 74.5.74.5. ScalesScales fromfrom 4747 ofof thesethese fishfish showedshowed themthem toto bebe young­young­
of-the-yearof-the-year (Age(Age 0).0). ProductionProduction inin thisthis systemsystem couldcould bebe 
affectedaffected considerablyconsiderably ifif aa largelarge numbernumber ofof fryfry areare producedproduced inin 

140140 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BearBear CreekCreek belowbelow thethe weirweir oror ifif theythey driftdrift downstreamdownstream fromfrom 
BearBear LakeLake andand areare unableunable toto returnreturn upstreamupstream toto rearrear inin thethe 
lakelake becausebecause ofof thethe weir.weir. ThisThis typetype ofof migrationmigration isis commoncommon 
forfor redred salmonsalmon fryfry whichwhich areare producedproduced belowbelow aa lakelake systemsystem 
andand mustmust waitwait untiluntil theythey areare ofof aa sufficientsufficient sizesize toto swimswim 
upstream.upstream. 

SilverSilver SalmonSalmon UpstreamUpstream MigrationMigration 

TheThe firstfirst adultadult silversilver salmonsalmon waswas notnot capturedcaptured atat thethe 
newnew weirweir untiluntil SeptemberSeptember 5,5, althoughalthough thethe weirweir waswas aa barrierbarrier 
toto upstreamupstream migrantsmigrants onon AugustAugust 27.27. TheirTheir timingtiming byby biweeklybiweekly 
periodsperiods isis shownshown inin TableTable 9.9. AA totaltotal ofof 953953 adultsadults hadhad beenbeen 
enumeratedenumerated whenwhen thethe weirweir waswas closedclosed onon NovemberNovember 9.9. TheThe peakpeak 
ofof thethe migrationmigration occurredoccurred onon SeptemberSeptember 25,25, whenwhen 122122 fishfish 
(12.8(12.8 percentpercent ofof thethe totaltotal run)run) werewere counted.counted. TheThe earlyearly partpart 
ofof thethe migrationmigration consistedconsisted predominantlypredominantly ofof malesmales withwith thethe 
sexsex ratioratio becomingbecoming equalequal inin earlyearly OctoberOctober andand slightlyslightly inin 
favorfavor ofof femalesfemales fromfrom thatthat timetime onon (Table(Table 9).9). TheThe ratioratio ofof 
malesmales toto femalesfemales forfor thethe entireentire runrun waswas 1.9:1.1.9:1. 

TABLETABLE 9.9. -- BiweeklyBiweekly UpstreamUpstream WeirWeir CountsCounts andand SexSex RatiosRatios ofof 
MaleMale andand FemaleFemale AdultAdult SilverSilver SalmonSalmon inin BearBear Creek,Creek, 19641964 

BiweeklyBiweekly PeriodsPeriods MalesMales FemalesFemales TotalTotal SexSex RatioRatio 

9/9/ 5-5- 9/159/15 3636 1010 90*90* 3.6:3.6: 11 
9/16-9/16- 9/309/30 435435 179179 614614 2.4:12.4:1 

10/10/ 1-10/151-10/15 105105 106106 211211 1.0:11.0:1 
10/16-10/3110/16-10/31 1212 1515 2727 0.8:10.8:1 
11/11/ 1-11/1-11/ 99 55 66 1111 0.8:10.8:1 

TOTALTOTAL 593593 316316 953953 1.9:11.9:1 

** Forty-fourForty-four fishfish werewere notnot sexedsexed duringduring thisthis period.period. 

TheThe waterwater temperaturetemperature atat thethe initiationinitiation ofof migrationmigration waswas 
58°58° F.F. (September(September 5),5), andand graduallygradually declineddeclined toto 36°36° F.F. atat 
thethe endend ofof migrationmigration (November(November 9).9). NaturalNatural streamstream flowsflows 
duringduring thisthis periodperiod rangedranged fromfrom 13.813.8 toto 31.431.4 cfs.cfs. 

FootFoot surveyssurveys werewere conductedconducted onon BearBear CreekCreek andand thethe inletsinlets 
ofof BearBear LakeLake toto notenote thethe distributiondistribution ofof spawningspawning fish.fish. AA 
surveysurvey conductedconducted onon NovemberNovember 9,9, afterafter thethe weirweir waswas closedclosed forfor 
thethe season,season, showedshowed thatthat 3333 silversilver salmonsalmon werewere stillstill inin BearBear 
Creek.Creek. TheThe inletsinlets ofof BearBear Lake,Lake, foot-surveyedfoot-surveyed fromfrom OctoberOctober 2222 
toto NovemberNovember 11,11, hadhad thethe followingfollowing escapements:escapements: InletInlet No.1No.1 -- 0;0; 
InletInlet No.2No.2 -- 00 andand InletInlet No.3No.3 -- 54.54. AA schoolschool comprisingcomprising 
approximatelyapproximately 200200 fishfish waswas observedobserved offoff thethe mouthmouth ofof InletInlet No.1.No.1. 
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ThisThis isis aa majormajor beachbeach spawningspawning areaarea forfor redred salmon.salmon. TwentyTwenty 
fishfish werewere estimatedestimated toto bebe inin thethe lakelake offoff InletInlet No.2,No.2, butbut 
nonenone werewere seenseen offoff InletInlet No.3.No.3. SilverSilver salmonsalmon areare generallygenerally 
consideredconsidered streamstream spawners;spawners; however,however, theythey maymay spawnspawn exten­exten­
sivelysively inin BearBear Lake.Lake. OfOf thethe 953953 fishfish passedpassed overover thethe weir,weir, 
lessless thanthan 66 percentpercent werewere observedobserved inin thethe lake'slake's inletsinlets whichwhich 
areare smallsmall andand easyeasy toto survey.survey. SpawningSpawning inin thethe 1,750-foot1,750-foot 
sectionsection ofof streamstream betweenbetween thethe weirweir andand thethe lakelake isis unlikelyunlikely 
duedue toto heavyheavy depositsdeposits ofof siltsilt andand sawdust.sawdust. 

UpstreamUpstream MigrationMigration -- OtherOther SpeciesSpecies 

TheThe redred salmonsalmon upstreamupstream migrationmigration hadhad been'been' inin progressprogress 
atat leastleast aa monthmonth whenwhen thethe oldold weirweir waswas installedinstalled onon JuneJune 20.20. 
FromFrom thatthat timetime untiluntil thethe weirweir waswas removedremoved onon AugustAugust 11,11, 
3,0993,099 redred salmonsalmon werewere counted.counted. TheThe firstfirst pinkpink salmonsalmon waswas 
capturedcaptured onon JulyJuly 1414 andand 6,5596,559 werewere countedcounted byby AugustAugust 11.11. TheThe 
firstfirst DollyDolly VardenVarden waswas enumeratedenumerated onon JulyJuly 99 withwith 263263 beingbeing 
countedcounted byby AugustAugust 11.11. ItIt isis notnot knownknown howhow manymany DollyDolly VardenVarden 
movedmoved intointo thethe lakelake betweenbetween AugustAugust 1111 andand 2727 whenwhen aa permanentpermanent 
barrierbarrier waswas established.established. TwoTwo yearsyears ofof pastpast migrationmigration datadata 
showedshowed thatthat fromfrom 146146 toto 843843 fishfish hadhad movedmoved intointo BearBear LakeLake 
duringduring thisthis period.period. 

RecoveryRecovery ofof MarkedMarked SilverSilver SalmonSalmon 

DuringDuring thethe out-migrationout-migration ofof 1963,1963, 7,1117,111 silversilver salmonsalmon 
smoltssmolts werewere markedmarked withwith anan adiposeadipose andand leftleft ventralventral clip.clip. 
TheseThese fishfish werewere expectedexpected toto returnreturn asas adultsadults inin thethe summersummer 
andand fallfall ofof 1964.1964. AllAll fishfish capturedcaptured atat thethe BearBear CreekCreek weirweir 
werewere examinedexamined forfor marks.marks. OfOf thethe 953953 enumerated,enumerated, 436436 (45.8(45.8 
percent)percent) werewere markedmarked (AD-LV).(AD-LV). TheThe temporaltemporal distributiondistribution ofof 
markedmarked andand unmarkedunmarked fishfish waswas nearlynearly equalequal throughoutthroughout thethe 
migration.migration. TheThe greatgreat numbernumber ofof unmarkedunmarked fishfish isis notnot com­com­
pletelypletely understoodunderstood atat thisthis time.time. ItIt isis believedbelieved thatthat mostmost ofof 
thethe 19631963 smoltsmolt out-migrationout-migration waswas sampledsampled becausebecause thethe peakpeak ofof 
thethe migrationmigration occurredoccurred onon JuneJune 77 andand thethe Wolf-trapWolf-trap waswas 
operatedoperated continuouslycontinuously fromfrom MayMay 1111 toto JuneJune 30.30. TheThe largelarge num­num­
berber ofof unmarkedunmarked fishfish isis possiblypossibly duedue toto thethe following:following: (1)(1) 
adultsadults strayingstraying fromfrom otherother nearbynearby streams,streams, (2)(2) aa highhigh differ­differ­
entialential survivalsurvival betweenbetween markedmarked andand unmarkedunmarked fish,fish, andand (3)(3) anan 
extensiveextensive laterlater seawardseaward migrationmigration afterafter thethe normalnormal JuneJune 
migration.migration. 

TheThe survivalsurvival ofof markedmarked smoltssmolts toto returningreturning adultsadults inin BearBear 
CreekCreek (marine(marine survival)survival) waswas 6.136.13 percentpercent (436/7,111(436/7,111 XX 100).100). 
TheThe marinemarine survivalsurvival ofof thethe 19631963 runrun inin BearBear CreekCreek waswas calculatedcalculated 
atat 1.721.72 percent.percent. 

TheThe raterate ofof exploitationexploitation (Ricker,(Ricker, 1958)1958) ofof thethe totaltotal 
fisheryfishery inin ResurrectionResurrection BayBay waswas determineddetermined byby samplingsampling thethe 
sportsport catchcatch throughoutthroughout thethe seasonseason asas frequentlyfrequently asas possiblepossible 
concomitantconcomitant withwith thethe creelcreel census.census. TheThe commercialcommercial fisheryfishery waswas 
notnot sampledsampled becausebecause thethe MarchMarch 2727 earthquakeearthquake hadhad destroyeddestroyed thethe 
canneriescanneries andand thethe catchescatches werewere notnot readilyreadily accessible.accessible. 
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AA totaltotal ofof 630630 fishfish waswas examinedexamined ofof whichwhich 2727 (4.29(4.29 percent)percent) 
werewere marked.marked. TheThe percentagepercentage ofof markedmarked fish,fish, expandedexpanded forfor 
thethe estimatedestimated totaltotal catchcatch ofof 3,627,3,627, yieldedyielded anan estimatedestimated 
155155 markedmarked silversilver salmonsalmon taken.taken. TheThe estimatedestimated raterate ofof 
exploitationexploitation waswas 2.182.18 percentpercent (155/7,111(155/7,111 XX 100).100). ThisThis 
isis lowerlower thanthan thethe 19631963 estimateestimate ofof 2.642.64 percent.percent. TheThe markedmarked 
fishfish catch-to-escapementcatch-to-escapement ratioratio waswas 0.4:10.4:1 (155/436).(155/436). ThisThis 
isis considerablyconsiderably lowerlower thanthan thethe 19631963 estimateestimate ofof 1.5:1.1.5:1. 
PrecociousPrecocious males,males, becausebecause ofof theirtheir scarcity,scarcity, werewere notnot con­con­
sideredsidered inin thethe aboveabove estimates.estimates. 

SpawningSpawning ChannelChannel waterwater SupplySupply EvaluationEvaluation 

GoodGood silversilver salmonsalmon spawningspawning areaarea inin thethe tributariestributaries ofof 
BearBear LakeLake isis limited.limited. ShouldShould thethe rehabilitationrehabilitation ofof BearBear 
LakeLake proveprove successfulsuccessful inin markedlymarkedly increasingincreasing itsits rearingrearing 
capacitycapacity forfor juvenilejuvenile silversilver salmon,salmon, shortageshortage ofof goodgood 
spawningspawning areaarea couldcould becomebecome aa seriousserious problem.problem. BecauseBecause ofof 
this,this, thethe feasibilityfeasibility ofof constructingconstructing aa smallsmall artificialartificial 
spawningspawning channelchannel onon oneone ofof thethe lake'slake's inletsinlets isis beingbeing 
investigated.investigated. InletInlet No.No. 33 atat thethe southsouth endend ofof thethe lake,lake, onon 
u.S.u.S. ForestForest ServiceService land,land, isis thethe onlyonly streamstream wherewhere thethe 
adjacentadjacent topographytopography isis flatflat enoughenough forfor channelchannel construction.construction. 
AA smallsmall weirweir toto measuremeasure waterwater flowsflows waswas establishedestablished onon 
OctoberOctober 55 aboutabout 300300 yardsyards fromfrom thethe lakelake andand atat aa pointpoint 5050 
yardsyards belowbelow thethe pointpoint wherewhere thethe streamstream emergesemerges fromfrom aa steepsteep 
gorge.gorge. TheThe streamstream disappeareddisappeared intointo thethe groundground aboutabout 100100 yardsyards 
fromfrom thethe lakelake duringduring November.November. WhenWhen thisthis occurred,occurred, eighteight 
silversilver salmonsalmon werewere strandedstranded andand dieddied withoutwithout spawning.spawning. 

WaterWater chemistrychemistry onon MarchMarch 3,3, 19651965 waswas asas follows:follows: 
dissolveddissolved oxygenoxygen -- 1212 ppm,ppm, pHpH -- 7.67.6 andand methylmethyl orangeorange 
alkalinityalkalinity -- 6262 ppm.ppm. TheThe highesthighest recordedrecorded streamstream flowflow waswas 
12.912.9 cfscfs onon OctoberOctober 2323 andand thethe lowestlowest waswas 1.91.9 cfscfs onon DecemberDecember 
2121 andand FebruaryFebruary 25.25. WaterWater temperaturestemperatures rangedranged fromfrom 4545 toto 
3232°0 F.F. andand airair temperaturestemperatures fromfrom 5353 toto -11-11 00 F.F. TheThe maximummaximum 
recordedrecorded snowsnow depthdepth waswas 3434 inches.inches. StreamStream flows,flows, temperaturestemperatures 
andand snowsnow depthsdepths byby monthlymonthly periodsperiods areare presentedpresented inin TableTable 10.10. 
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TABLETABLE 10.10. -- MonthlyMonthly StreamStream FlowsFlows (cfs)(cfs) ,, SnowSnow DepthsDepths (inches)(inches) ,, waterwater andand AirAir 
(( 00
TemperaturesTemperatures F.F. )) atat InletInlet No.No. 33 ofof BearBear LakeLake DuringDuring thethe WinterWinter ofof 1964-19651964-1965 

NumberNumber ofof StreamStream FlowFlow WaterWater Temp.Temp. AirAir TemperatureTemperature 
PeriodPeriod ObservationsObservations MeanMean RangeRange MeanMean RangeRange RangeRange SnowSnow DepthDepth
 

10/10/ 5-10/275-10/27 55 8.38.3 6.0-12.9*6.0-12.9* 38.438.4 45-3545-35 53-2253-22 0-10-1
 

11/11/ 2-11/2-11/ 99 33 4.04.0 3.7-3.7- 4.44.4 35.335.3 37-3437-34 40-2040-20 7-127-12
 

12/12/ 8-12/318-12/31 44 2.32.3 1.1. 9-9- 2.92.9 32.332.3 33-3233-32 43-43- (-11)(-11) 18-2118-21
 
~~ 
tl'>tl'> 1/1/ 9-9- 1/281/28 44 2.32.3 2.1-2.1- 2.52.5
tl'>tl'> 32.332.3 33-3233-32 36-(-2)36-(-2) 21-2221-22
 

2/11-2/11- 2/252/25 33 2.12.1 1.9-1.9- 2.22.2 33.033.0 34-3234-32 36-136-1 30-3430-34
 

** FlowFlow weirweir washedwashed outout becausebecause ofof highhigh streamstream flowsflows onon 10/12.10/12. 
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TheThe markingmarking (fin(fin clipping)clipping) ofof silversilver salmonsalmon smoltssmolts providesprovides 
thethe biologistbiologist withwith knownknown populationpopulation datadata forfor determiningdetermining 
marinemarine survival.survival. 
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